Electrochemistry and Spectroelectrochemistry Experiments. Acetonitrile (ACN) was refluxed over calcium hydride prior to distillation and was stored under argon in contact with activated molecular sieves. Anhydrous propylene carbonate (PC) of 99.7% purity was used as received from Sigma-Aldrich. Lithium bis(trifluoromethanesulfonyl)imide (LiBTI) was dried under vacuum at 120 °C for 24 h prior to use. Dichloromethane (DCM) was obtained from an anhydrous solvent system and kept under inert atmosphere. Room temperature X-band EPR was performed on a commercial Bruker Elexsys E580 spectrometer equipped with the Bruker ER 4122SHQE high-Q resonator. Cyclic voltammetry (CV) and differential pulse voltammetry (DPV) studies were performed using an EG&G Princeton Applied Research model 273A potentiostat/galvanostat. CV and DPV experiments using a platinum disk electrode (0.02 cm 2 ) as working electrode were carried out in a one compartment electrochemical cell kept under an argon blanket, with a Ag/Ag + reference electrode and platinum foil as a counter electrode; all potentials were reported vs. Fc/Fc + redox couple. Spectroelectrochemistry was carried out on thin films spray coated onto ITO coated glass slides. The films were sprayed from a 2 mg/mL toluene solutions of the polymer, and contacts were made using copper tape. The coated ITO slides were transferred to an argon filled glovebox, in which the electrochemical cells were assembled. The cells were sealed with Teflon tape and taken out of the glovebox to perform the initial electrochemical reduction break-in cycles and the subsequent spectroelectrochemical experiments.
X-ray Scattering Experiments. Transmission, wide-angle X-ray scattering measurements were performed using copper anode X-ray tube, operated at 35 kV/30 mA, as X-ray source, Osmic confocal Max-Flux optics, and a two pin-hole collimation system. The patterns were recorded on a two-dimensional (2D) area detector (Bruker HI-STAR) for a macroscopically oriented fiber with a diameter of 0.7 mm which was prepared by extrusion. The fiber sample was mounted vertically towards the 2D detector.
Space-charge-limited current (SCLC) devices. SCLC devices were fabricated by thermally evaporating a 7 nm thick MoO 3 layer onto clean ITO-patterned glass slides, followed by spin coating a 15 mg/mL solution of T6PC in toluene at 1000 rpm for 45 s. The top gold electrode was thermally evaporated to form a 80 nm thick layer defining an active area of 0.07 cm 2 . The thermally annealed device was set on a hotplate at 90 °C for 10 min then ramped down in 10 °C increments over 1h. The devices remained in an argon-filled glovebox at room temperature for 48 h before electrical testing.
Devices were tested in the dark by scanning voltage bias from 0.1V to +10V, and the hole mobility was where is the permittivity of free space, is the dielectric constant of T6PC (taken to be equal to 3 0 based on other conjugated polymers), is the charge carrier mobility and L is the T6PC active layer thickness (measured to be 80 nm via profilometry). 
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